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History. This disease entity was first identified by 
Von Winiwarter in 1879. Its clinical and pathological 
aspects were exhaustively studied, and its present 
name given it by ——— in 1908. Little has been 
added to its clinico-pathological picture since that 
time. Its cause remains unknown. The more recent 
major contributions to its study are various quan- 
titative measurements of blood flow to various parts, 
resulting in a much more exact understanding of the 
influence of different factors upon the diminished 
blood flow. For the most part these contributions 
come from studies of normal individuals and from 
patients with occlusive arterial diseases in general, 
and since they facilitate therapy of such diseases, 
they apply in the therapy of thrombo-angitis obli- 
terans. Among the outstanding investigations of this 
kind are those of Lewis, Krogh, Leriche, George 
Brown, Eugene M. Landis, and their co-workers. 

Pathology. The peripheral arteries and veins are 
most commonly involved, but any artery or vein may 
be. —_—- to Mahorner, the earlier arterial 
changes are lymphocytic infiltration of the adven- 
titia and intimal thickening resulting from cellular 
proliferation. Thrombosis, and eventually fibrosis 
within the adventitia and periv r tissue, ensue. 
Granting close gross similarities, there are many 
differences from arteriosclerosis. The Reccens is in- 
flammatory rather than retrogressive. Veins as well 
as arteries are involved. Thrombosis is a necessary 
sequel. Widespread scar-tissue formation, rather 
than calcification, is the end result. 

Pathological Physiology. The vascular inflamma- 
tion, arterial or venous, and the reaction of the 
vessel wall, produce local pain and tenderness, and 
if a very superficial vessel is involved, cause very 
locali redness. These manifestations, frequently 
overlooked, are insignificant as compared with the 
ischaemia that the arterial occlusion causes. Al- 
though adequate collateral circulation is almost 
always available within the venous circulation, and 
may for years develop satisfactorily in the arterial 
circulation, in the face of rapidly recurring extensive 
occlusions of the arterial circulation the capacity for 
blood flow becomes inadequate to support even ic 
tissue metabolism. 

In thrombo-angitis obliterans, ischaemia may re- 
sult not only from arterial occlusion, but also from 
abnormal vasoconstriction. Indeed, early in the dis- 
ease abnormal vasoconstriction causes most of the 
ischaemia. Abnormal vasoconstriction varies from 
hour to hour or from day to day, especially in accord- 
ance with the environmental temperature and is 
usually accompanied by an abnormal degree of cold 
sweating, suggesting a neurological origin. To what 
extent the vasoconstriction and sweating have a 
local origin resulting from the primary pathological 
lesions, and to what extent they are centrally con- 
trolled, has been no better answered than in the case 
of Raynaud’s disease. The practical connotation of 


cold sweating is that it affords evidence that vaso- 
constriction, rather than, or in addition to, arterial 
is causing the ischaemia. 


y therapy. 


occlusio: ia. It is strikingly 


THROMBO-ANGITIS OBLITERANS 


Proof of abnormal vasoconstriction can be estab- 
lished by relief of cutaneous peripheral ischaemic 
signs and symptoms after applying heat to the body, 
or by other means of decreasing vasomotor tone. 
Carefully performed vasodilatation tests afford 
exact information concerning the separate parts 
played by arterial occlusion and abnormal vaso- 
constriction in causing the i in any indi- 
vidual case or peripheral part. 

Just as moderate degrees of ischaemia of muscles 
may cause no symptoms until the muscles are made 
to work (intermittent claudication), moderate de- 

s of ischaemia of skin may cause no unt 

ere is an abnormal metabolic demand. Normal skin 
under basal conditions requires only some 2 c.c. of 
blood per 100 c.c. of tissue per minute, but may need, 
and with normal vascularity will have, some 50 c.c. 
of blood per 100 c.c. Local trauma and infection make 
such added demands. Conspicuously ischaemic tis- 
sue has insufficient arterial supply to meet 
needs. Chronic ulceration and gangrene result. 
prophylactic moral is apparent. 

Symptoms and Signs. In the early stage of the 

one or more of the following symptoms will 
be Present: tender areas of migratory phlebititis, 
undue coldness of toes or fingers, blanching or 
cyanosis of digits, numbness, and pain. One or more 
pulses of es or wrists disappear. Because of a 
striking tendency to form a collateral arterial supply 
remissiois may last for a year or more, but relapses 
are apt ot occur during the colder months. Late in the 
Se, or because of unusual trauma to feet or 
fingers, indolent lesions may result. 

Diagnosis. Diagnosis is not difficult if several of 
the typical symptoms or signs occur in a young male, 
Absence of one or more peripheral pulses, and cold- 
ness of a painful extremity are highly suggestive. 
Migratory phlebitis, if present, is then diagnostic. 
Raynaud’s disease is unlikely because it is rare in 
men and thrombo-angitis obliterans is rare in women. 
Other differential diagnoses are arterial embolism, 
coarctation of the aorta, scalenus anticus syndrome, 
and, commonly in the middle age 
sclerosis. In only this last is any serious difficulty in 
differential diagnosis encountered after examination 


such 
The 


treatment for both are very similar, 
is guided by, the degree of rather than by 
the diagnosis. 


Treatment. The outlook under present day therapy 
is very much brighter than a generation ago. The 
treatment of thrombo-angitis obliterans consists of 
measures to increase the volume of peripheral blood 
flow, and also of measures to decrease the needs for 
peripheral blood flow. 

The latter will be considered first since they apply 
to all patients. Conspicuously ischaemic tissue breaks 
down under inconspicuous trauma. Breaks in the 
skin caused by scratches, blisters, and invasion by 
fungus, ow bacterial infection. Any rapidly 
spreading streptococcal infection, usually character- 
ized by lymphangitis, is as a rule easily controlled by 


: 
is complete. When there is no history of migratory a. 
phlebitis and no X-ray evidence of calcification of Pe. 
arteries, this differentiation be For- 
ev 


sulphonamide therapy, but the mixed organisms at 
the site of injury produce indolent ulceration. The 
tissue, unable to undergo inflammation because of 
its poor blood supply, fails to heal. It is important 
that the physician and the patient realize the im- 
plications of this train of events, and that early de- 
tailed instructions be given the patient to avoid 
them. Attention to this will prevent most of the 
dangerous sequelae of the disease. Bed care is nec- 
essary in severe cases, especially in those having 
indolent lesions. 
There are numerous measures to increase a - 
heral blood flow. Only a few can be mentioned here 
cocumeb it is more important tu .nciude the general 
principles re; ing their choice. Measures for in- 
creasing peripheral blood flow fall into two classes: 
those that produce vasodilatation and those that do 
not. The use of heat, drugs, and all methods of in- 
terrupting vasomotor innervation, comprise the 
former. Thorough warmth of the body will usually 
initiate as full peripheral vasodilatation as the ves- 
sels have capacity for if it is pushed to the point of 
mild discomfort. ny od many drugs have been 
advocated in the past few years for causing vaso- 
dilatation, none ones to produce as great an in- 
crease in peripheral blood flow as ethyl alcohol. It is 
used in the conventional way, as a dilute, palatable, 
liquor by mouth, in doses sufficient to produce either 
noticeable v: ilatation or a feeling of well-being. 
For those unable to tolerate alcohol, mecholyl 
bromide (acetyl beta methylcholine bromide) 0.2 
a by mouth several times a day, or papaverine 
ydrochloride 0.015 to 0.03 gm. intravenously, may 
afford slight vasodilatation. Intravenous hhoid 
H-antigen is useful in maintaining fairly pro ~ 
vasodilatation and is likely to relieve severe ulcer 
pain. Doses are adjusted to produce only mild fevers, 
in order to avoid chills. Sympathectomy is usually 
advisable when one or at most two limbs are severel 
ischaemic, and there is no, or only very distal, 
ee. The conventional sympathectomy for a 
ower extremity appears to remove vasomotor tone 
indefinitely. Thoracic pogeretonic section is some- 
times less permanent. The use of these methods, 
ical and otherwise, presupposes that the dam- 
a: vessels still have some capacity for vasodila- 
tation. When this is not so it is necessary to resort to 
methods of the second class. 

‘Buerger’s postural exercises, and suction-pressure 
eonepy are examples of this class. They increase 
blood fiow through relatively rigid arteries by rhyth- 
mically increasing intraarterial pressure or decreas- 
ing the pressure within the ischaemic tissue. 
Intermittent suction and pressure is the most 
effective but it has two disadvantages. It is contra- 
indicated in the presence of any but the most 
localized, drained, infection, because the powerful 
pressure effects tend to spread infection. It can be 
used for only several hours a day because otherwise 
the cuff of the apparatus will chafe the skin. 

No hard and fast rules can be laid down for the 
treatment of thrombo-angitis obliterans. Measures 
to decrease the need for peripheral blood flow are 
generally applicable; other measures are applicable 
in proportion as they are required. One is guided in 
accordance with success of trials of therapy, pref- 
erably in conjunction with measurements of capacity 
for blood flow made by vasodilatation tests. Pro- 
longed courses of intensive therapy should be avoided 


in a case in which they are not clearly necessary, 
but bed care, drainage of infection, suction and pres- 
sure therapy, nerve crushing to control pain, and 
sympathectomy may be required in the case of a 
patient in whom no improvement results from the 
earlier trials. Open lesions rarely heal without bed 


care. In contradistinction to arteriosclerotic gan- 
pe extension of gangrene into the foot may be 
ollowed by demarcation which permits eventual 
plastic repair. Thus amputation is usually avoided. 


Hugh Montgomery, Lt. Comdr. (MC) USNR 
Cale 


INSTRUCTIONS FOR PATIENTS 
Never use tobacce in any form. 
. Keep warm. 


Take great care that the foot is not injured. 
Avoid crowded places. 


Wear wide-toed shoes which cause no pressure, 
= adequate arch support. Use thick, loose 
soc 


Do not wear circular garters. 
6. Do not sit with knees crossed. 


If the weight of the bedclothes is uncomfortable, 
me . pillow to hold the bedclothes above 
e fee 


Do not apply any medicine to the feet without 
directions. 


. Do not apply any heat to the affected limb with- 
out a doctor’s consent. 


. Wash the feet at least every other day with 
warm water and soap. thoroughly, espe- 
cially between the toes by mopping, not rubbing. 


If the feet are dry and scaly apply lanolin. 
. Ifthe feet are moist use powder. 


Before cutting nails, soak feet in warm (not 
hot) water for ten minutes to soften nails. Cut 
straight across. Don’t cut down into the corners. 
Do not cut them close to the flesh. 


Proper first-aid treatment is Consult 
your physician for any redness, blistering, pain, 
or swelling. 


. Every three months do the following: on each 
day for ten days soak the toes and soles of both 
feet for ten minutes in a fresh, warm (not hot) 
solution made by dissolving one 2 grain tablet of 
poy in a quart of 

member that potassium permanganate is a 
poison when taken internally.) 


Special directions:- 
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